SOME ten years ago there began to appear in the literature reports of the effects of dimenhydrinate and other antihistamines in the prevention and treatment of post-operative vomiting. Since then there has been a considerable revival of interest in this subject. This has been almost entirely concerned with the evaluation of anti-emetic drugs to the neglect of the more basic aspects of the problem. It is true that the latter have been investigated, but usually secondary to the main purpose-that of drug evaluation.
We still know little of the frequency and severity of post-operative vomiting in different circumstances and the various factors which may influence it. The etiology is obscure, despite advances in the physiology and pharmacology of vomiting.
The basic principle underlying the investigation of post-operative vomiting is to compare the incidence, and sometimes also the severity, of sickness in two or more series of patients in whom different aneesthetic agents or drugs have been used. However, so great are the differences in detail in the methods by which this principle has been employed, that it is hardly ever possible to compare directly the results shown in the various reports. For example-the definition of post-operative vomiting varies. Blumfield (1909) defined it as "any vomiting or retching occurring after the patient has recovered consciousness". Nausea was disregarded by him, and by many others before and since his day. There are difficulties in the measurement of a subjective response and nausea has often been ignored in the interests of objectivity. Retching, too, has often been disregarded. Since both nausea and retching are unpleasant and disturbing it would seem wiser to include these in the definition of post-operative vomiting. It cannot be assumed that patients classified as "not vomiting" have not suffered disturbing symptoms, nor can the assumption be made that nausea' and retching will lead to vomiting. Burtles and Peckett (1957) drew attention to the fact that a patient may have no memory of sickness occurring shortly after operation. As Boulton (1955) also stressed, the common "emergence vomit" has to be taken into consideration. It is not sufficient for AUGUST investigative purposes to record only those signs and symptoms occurring after the return of consciousness, since this point in time cannot always be decided by the observer, and the patient's memory may be misleading.
It is wiser therefore to define post-operative vomiting as "any nausea, retching or vomiting occurring after the end of the operation, whether remembered or not". Any less stringent definition is likely to result in the underestimation of sickness after operation.
Groups used for comparisons.-In most studies sickness has been recorded in unselected series of patients, no attention being paid to variables such as sex or the surgical procedures involved.
The belief is, presumably, that in large series of patients these variables are equally represented but this is doubtful. Although the overall value of an anti-emetic drug can be demonstrated 'according' to the criteria of sickness more precise information in specific circumstances is less easy to obtain. It is easier and quicker to use unselected large series but less easy to obtain for comparison closely similar groups of a useful size. Data of this type have been used in endeavours to assess the importance of factors influencing sickness but have often led to the comparison of dissimilar groups. The use of closely similar series of patients, where efforts hav'e been made to rule out variables, has been rare. Good recent examples are the reports by Phillips et al. (1958, 1960) . The building up of such series is a much more tedious process, except perhaps in special surgical units, where substantial numbers of patients undergo similar operations under standard anaesthetic techniques. There is, however, no other way to obtain a clearer understanding of post-operative vomiting and of the factors influencing it.
Manner of observation.-Recently the recovery room has been used to facilitate the direct observation of sickness in patients after operation. This is obviously a great advantage, although it is not available to many investigators.
A common practice is to interview patients the day following operation, and to supplement this information with notes taken by specially instructed nurses. This is not ideal and may lead Proceedings of the Roy to under-estimation of sickness, particularly by an inexperienced interviewer, but is often the only method available, and was used in the .investigation to be described.
Classification of post-operative sickness.-A bewildering variety of classifications has been used. Complex classifications have not proved of great value; it is enough to record +ve or -ve according to the chosen criteria of sickness. To measure the severity as well is a different matter and classifications based, for example, on the duration of sickness, and on the number of vomiting episodes, have been used. The usual difficulty is that, whereas x2 tests of statisticai significance can be applied to the proportions of patients having sickness in differing series, the examination of the qualitative results in this way is less easy. The demonstration by Bellville et al. (1959) that significance tests can be applied to the qualitative results is a most important recent advance in the study of post-operative sickness. Statistical tests to demonstrate the validity of results are not yet universally used; they are probably too often applied to the results of series which are not properly, comparable. Perhaps the earliest use was by Mushin and Wood(1944) ,followed by Gordh andRydin(1946) .
Use of drugs.-The majority of recent studies have been concerned with the evaluation of anti-emetic drugs, when it is necessary to compare the sickness in treated and untreated groups of patients. This is sometimes done by observing, over a period of weeks or months, the incidence in untreated patients, in order to form a control series. Following this the routine administration of the drug to be tested over a similar period enables the incidence to be obtained in a treated series.
Others have administered the test drug to alternate patients. More recently the drugs to be tested and an inert placebo have been placed in indistinguishable ampoules, coded so that their contents are unknown to those taking part in the trial. The selection of patients for the administration can be made by reference to tables of random numbers. In addition to this the injection is frequently made while the patient is under anasthesia. The nature of the solution given to a particular patient is not disclosed until the completion of the trial. In this way bias towards a desired or anticipated result can be avoided.
From this brief survey it can be seen that there is not yet a generally agreed detailed method of investigating post-operative sickness, so that it is perhaps not surprising that our views of this subject are largely based on a mixture of clinical impressions and the results of uncontrolled investigations.
al Society of Medicine 34 My personal interest in this subject was aroused by the work of Jaquenoud and Mercier (1951, 1952) on the prevention of post-operative sickness by anti-histamines. They found that when any of several anti-histamines was added to the standard morphine-hyoscine premedication a reduction in the incidence of sickness occurred. Using hyoscine alone, and omitting both morphine and anti-histamine a diminution in incidence occurred of a roughly similar degree. This suggested that morphine in premedication is a likely cause of sickness after operation.
It seemed worth while to investigate this, since it appeared to be one of the possible influencing factors which ate capable of modification, unlike, for example, the site of the operation. In addition it was decided to investigate the influence of atropine given pre-operatively since there was some doubt concerning its antiemetic activity.
Desiderata.-It was thought best to study the effects of various combinations of dosage of morphine and atropine in series of patients as similar as possible.
The principal requirement was therefore large numbers of patients of the same sex, having an operation of a standard type in standard ward conditions. It was necessary to choose an anmsthetic technique which would allow wide variations in the drugs used for premedication.
It was essential that morphine would not be required post-operatively.
Method.-The investigation was therefore carried out at a unit dealing with patients suffering from abortion. The operation for the evacuation of the uterus is of a standard type and duration.
Thiopentone was used as the sole anwsthetic agent. In this way the variable factor of the skill necessary to achieve smooth administration of inhalational anesthetic agents was avoided. With this agent atropine could be omitted from premedication and emergence vomiting was very rare. The dose was 300-500 mg in most cases.
The operations were performed at the same hour each day and the same post-operative regime regarding food and drinks followed.
A preliminary trial showed that the incidence of sickness following operation when atropine 0-6 mg was used was appreciably lower than that observed when morphine 10 mg and atropine 0-6 mg had been used.
It was then decided to extend the trial to 12 series of patients, each series receiving one of the following premedications: Morphine 5 0 mg and 10-0 mg were each used alone. Each of these was combined in turn with atropine 0-3 mg, 0-6 mg, and 1 2 mg. In a further three series these doses of atropine were used alone. Normal saline 1 ml was used as an inert premedication in a further series. The administration of these drugs before operation by an "unknowns" technique was not possible because the surgeon in charge did not approve the use of drugs unknown to any of the staff. The best compromise proved to be that the sister in charge administered the premedicant combinations in rotation, leaving the anisthetist and the assessor in ignorance of the drugs given to particular patients.
The patients were all personally interviewed on the day following operation, and all nausea, retching and vomiting, however trivial, were taken into account. Table I shows the size of each series. Table II shows the proportion of each having nausea, retching and vomiting. *Saline 1 0 ml given as inert injection. It was found that following the standard morphine 10 mg and atropine 0-6 mg, sickness was reported by 35-2% of the patients. When atropine 0-6 mg was used alone the incidence was 11-5%-a significant difference. Morphine 10 mg alone was followed by an incidence of 66-7 % which was significantly greater than after morphine 10 mg and atropine 0-6 mg. When neither atropine nor morphine was used the incidence was 22-4%-significantly greater than -the incidence after atropine 0-6 mg alone.
Put in another way: When no premedication was given, sickness occurred in about one-quarter of the patients in the series. The incidence was halved by the use of atropine 0-6 mg and trebled by morphine 10 mg alone. Atropine 0-6 mg when combined with morphine 10 mg almost halved the incidence seen after morphine 10 mg alone.
The apparent tendency for the proportion of sick patients to increase as the dose of morphine increased whether atropine was given or omitted was confirmed by the application of x2 tests. Increasing the dose of atropine decreased the proportion of sick patients whether morphine was given or not. Again x2 tests support this finding. Table III shows the percentage of   39   TABLE III.-PERCENTAGE 10-0 1-7 Morphine 10 0 mg 14-9 11-8 12-0 11-5 *Saline 10 ml given as inert injection.
patients in each series who had nausea or retching only but who did not vomit. The effect of atropine alone was quite marked, compared with the incidence of nausea and retching observed after saline premedication, although atropine 0 3 mg appeared to have the same effect as atropine 1-2 mg. In the presence of morphine, atropine did not alter the incidence of nausea and retching greatly, except when a large dose of atropine (1-2 mg) was combined with a small dose of morphine (5 0 mg). Table   IV shows the percentage of each series who vomited and excludes those having nausea and retching only. Morphine given alone caused a marked increase in vomiting and this was more pronounced when a larger dose was used.
The action of atropine is again evident. Without morphine the incidence of vomiting was not reduced except with atropine 1 2 mg.
With morphine 5-0 mg the reduction in the incidence of vomiting after atropine is apparent but is significant only with atropine 1-2 mg, but all doses of atropine significantly lessened the incidence of vomiting when morphine 10 mg was used. Comparing the incidence after the standard dose of atropine 0-6 mg and morphine 10 mg with that after morphine 10 mg alone, the beneficial effect of atropine is clearly evident; as is the significant increase in vomiting after morphine and atropine compared with atropine alone. Discussion Of interest is the finding that incidences of sickness varying from 3 % to 67 % were obtained when, as far as could be managed, the premedication was the only variable among the several series. It was unexpected that when no premedication was given the incidence of sickness should be as high as 22-4 % after a minor and brief operative procedure under thiopentone alone.
The effect of morphine, when given alone, was almost entirely to increase the incidence of vomiting, while leaving virtually unchanged the incidence of nausea and retching only. Put in terms of the number of vomiting episodes per 100 patients the figure after saline was 12; after morphine 5-0 mg, 38; after morphine 10-0 mg, 106. This indicates the extent of the emetic effect of morphine in this study. Those patients sick after morphine frequently reported that movement of the body and the ingestion of fluids or food were precipitating factors. In addition the return of hunger was often delayed. The finding that the omission of morphine was followed by a lowering of the incidence of sickness agrees with the reports of Jaquenoud and Mercier, but the explanation is not clear. It is well established that the emetic and nauseant effects may last several hours (Wangeman and Hawk, 1942; Comroe and Dripps, 1948) so extending well into the post-operative period. The aggravating effects of movement, of recent food intake and of experimental vestibular. stimulation in morphinized subjects have all been described (Comroe and Dripps, 1948; Steele, 1943; Rubin and Winston, 1950) . The occurrence of duodenal contraction and concomitant nausea following morphine administration was studied in man by Ingelfinger and Moss (1942) but these workers did not think that the spasm actually caused nausea. In spite of many clinical and laboratory observations it is difficult to account for the high incidence of sickness, particularly vomiting, in fasting subjects at rest in bed following morphine 10 mg, a small operation and a small dose of thiopentone.
In the circumstances of this investigation, atropine was shown to have appreciable antiemetic activity. In view of the statements of Goodman and Gilman (1955) and Reynolds and Randall (1957) , and the report of Comroe and Dripps (1948) this was unexpected. Given alone the overall incidence of sickness was reduced by atropine to a greater extent with increase in the dose, but the incidence of nausea and retching only, was reduced to an equal extent by all doses. The effect of atropine on vomiting only was not so consistent. Thus with a dose of 0 3 mg an appreciable (though not significant) increase occurred. Atropine 0 6 mg had no effect, whereas twice this dose abolished vomiting. There thus appeared to be a dissociation between nausea and retching on one hand, and vomiting on the other. With morphine 5-0 mg, only the largest dose of atropine (1-2 mg) significantly lessened the incidence of nausea and retching, but when morphine 10 mg was used even the smallest dose of atropine significantly reduced the incidence of both vomiting and nausea and retching (Fig. 1) .
If nausea and retching are regarded as lesser degrees of the disturbance which results in vomiting it might be expected that atropine in small doses would have counteracted these before reducing the frequency of vomiting. In the absence of morphine this occurred, but without any suggestion of an effect graded according to dose. With morphine 10 0 mg the effect against vomiting was marked, leaving the incidence of nausea and retching relatively unchanged.
The mechanism by which atropine antagonized the effect of morphine in premedication, and the sickness following operation and anasthesia, is obscure. Atropine has not shown anti-emetic activity in animal experiments (Eggleston, 1917; Chen and Ensor, 1950; Boyd and Cassell, 1957) . In humans it compared unfavourably with chloropromazine in modifying sickness due to apomorphine (Isaacs, 1956 ), but it is of value in motion sickness (Holling et al., 1944) .
Other Drugs Used in Place of Atropine
Morphine remains extensively used in preanwsthetic medication in spite of recommendations to the contrary (Beecher, 1955) : but as atropine was found to minimize its emetic action it was decided to test the effects of other drugs, some having predominantly peripheral and others having marked central atropine-like effects. The results of this investigation are summarized in Tables V and VI. 
Conclusion
Support is added to the movement to abandon the use of morphine before operation, but it remains to be seen whether this effect of morphine is of similar importance with other methods of anesthesia and surgery. The use of hyoscine with morphine appears to be worth while although some anesthetists object to the degree of sedation which it causes. Phenglutarimide which is less sedative and at least equally effective in reducing vomiting might well be considered: it is now known (Wyant and Haley, 1959 ) that it is an effective antisialogogue. Perphenazine which has quite a good sedative action was noted to have a marked effect in preventing vomiting in the absence of morphine and could perhaps be combined satisfactorily with atropine, thus enabling morphine to be dispensed with in pre-aneesthetic medication.
Dr. Russell M. Davies (East Grinstead) said the four principal factors involved in post-operative vomiting were: (1) the premedication, (2) the anmsthetic itself, (3) the post-operative medication, and (4) the patient.
For almost one hundred years the main interest had revolved around the antesthetic drugs. Ether increased vomiting. The addition of thiopentone decreased vomiting. The emphasis had so often been on addition. Later-when post-operative medication was the centre of interest-the addition, for example, of the phenothiazine compounds prevented or stopped post-operative vomiting. Dr. Riding's paper was one of relatively few which had dealt primarily with -the effect of pre-operative medication, and one of the most telling points of his attack on the problem began with subtraction-not addition -the subtraction of morphine. At East Grinstead in 1957 the post-operative vomiting rate was 37 %/-and in 1958, 28 %/-in unselected series of patients who had undergone plastic surgery. This reduction was largely due to the post-operative use of the phenothiazine compounds and cyclizine. In 1959 they had come to feel that the opiates were the most active offenders in causing post-operative vomiting. So they subtracted morphine and papaveretum and began to premedicate patients with promethazine-as a tranquillizer and anti-emetic; at the same time they gave first atropine and later hyoscine. At once the post-operative vomiting rate dropped from the 1958 level of 28% to 8 %. This 1959 rate of 8 % seemrred too good to be true. It was! Post-operative restlessness increased tenfold-to the point of rebellion of the surgeons and Recovery Ward staff. This restlessness was thought to be due to the absence of an analgesic in the sequence-as anesthesia was usually by relaxant, nitrous oxide and oxygen. So quite empirically pre-operative levorphanol was added to promethazine and hyoscine in doses of 0 5-2-0 mg. (For reasons irrelevant to this discussion it was not desired to use pethedine as an analgesic.) Forthwith the incidence of restlessness fell to its former and acceptable level. Three further samples, of approximately 300 patients each, had been analysed. In all samples the percentage of patients vomiting more than three times had remained at approximately 1 % of all patients. Any variation in vomiting incidence had been in the percentage of patients vomiting less than three times. These samples showed quite clearly that the addition of any supplement to the anesthetic sequence raised the post-operative vomiting rate. The groups which received ether, cyclopropane, halothane, and pethidine all showed a higher incidence of vomiting than did those who received relaxant, gas and oxygen. The sample in late 1959 showed 12 % vomiting. The 1960 sample was 16%so the rate was climbing again. But the relaxant nitrous oxide, oxygen technique was now less used than before, and the use of halothane had risen from 33% to 50% of cases. The use of other adjuvants had not significantly altered. It would appear that the rise in post-operative vomiting had closely corresponded to the increased use of halothane. Thus addition to the basic nitrous oxide and oxygen had brought an increased incidence of vomiting.
Some further points of interest had been indicated by these samples. It was confirmed that females vomit more than males. The likelihood of postoperative vomiting decreased with age and, in fact, out of nearly 1,000 patients only 2 men over 40 years of age vomited. Surgery in the zone of the airway appeared to have little effect on vomiting. Patients who were intubated seemed a little more likely to vomit than those not intubated.
The samples must only be regarded as rough indications, as they were not very large. Dr. Davies recommended more subtraction (particularly of the opiates) and less addition in drug sequences.
Dr. R. Burtles (London) agreed with Dr. Russell Davies that whilst drugs of the morphine and pethidine series increased post-operative vomiting, their omission created difficulties in post-operative restlessness. In addition, the analgesia provided by such drugs often formed an important part of certain anaesthetic techniques.
In contrast to Dr. Riding's beautifully controlled series, the overall figures for post-operative vomiting after halothane at the Middlesex Hospital were shown ( Table 1 ). The methods and criteria used were similar to those used in a previous publication (Burtles and Peckett, 1957, Brit. J. Ances., 29, 114) : no controls were made; it was felt that with so many factors being common to both series direct comparison was justifiable. Of 327 patients in the series 28% had vomiting post-operatively; these figures suggested that in this respect halothane was not dissimilar to cyclopropane and trichlorethylene. 62 % of the series were females, whereas 72 % of those vomiting were of this sex. This increased liability to vomiting by females was shown to be present in each age group, and the incidence of post-operative vomiting was seen to decrease in both sexes with advancing years, thus confirming previous findings.
Also, it was shown that, in operations of more than one hour's duration, the vomiting rate rose, in this series from 20% to 50%, again confirming earlier findings. The exact significance of this was not easy to assess, but saturation with aniesthetic, severity of surgery and blood loss were likely to be factors.
In contrast to earlier findings, this series showed no alterations in vomiting rates when promethazine was used in the premedication. The reason for this was not known.
Dr. A. R. Hunter (Manchester) said that he had concentrated only on vomiting after recovery of consciousness, as this was the only vomiting which caused the patient discomfort.
He first studied post-operative vomiting in male Service patients during the 193945 war with a sharply defined group of patients undergoing a relatively limited number of operations. He had found that the incidence of post-operative vomiting was affected by premedication and that it was higher after barbiturate-atropine than after morphinehyoscine or papaveretum-hyoscine. This difference was probably related to the post-operative use of morphine to control barbiturate restlessness. Appenpicectomy, either interval or emergency, carried a higher incidence of vomiting than did hemiotomy, which was followed by as much vomiting as were extra-abdominal operations. A difference in the preparation of the cases in two different ward groups was of importance. Where castor oil was used for pre-operative purgation the incidence of vomiting was higher than where only an enema was employed. Increasing the duration of operation caused an increase in frequency of vomiting, which was also increased with the period of the patient's stay in hospital before operation. The substitution of nitrous oxide and oxygen and thiopentone given by the technique of Organe and Broad (1938) for volatile anaesthetics reduced the frequency of postoperative vomiting considerably. Later, in a hospital in which civilians and servicemen were treated in adjacent wards for the same conditions, the frequency of vomiting was less, though not significantly so, in the Service patient.
In civilian practice, Dr. Hunter found, as Dr. Riding did, that vomiting occurred more often in females. The substitution of spinal anisthesia for general anisthesia appeared to produce some reduction in the frequency in the vomiting of males but not in females. The use of thiopentone for induction before orthodox gas-oxygen-ether anisthesia produced no improvement. The substitution of nonvolatile supplements to nitrous oxide and oxygen produced a considerable reduction in the frequency of vomiting in civilian males but that among females remains relatively unchanged. More recently the use of haloth-ane as a supplement to nitrous oxide and oxygen had produced a small, though as yet not statistically significant reduction-in the overall incidence of vomiting among women, but within the single group of breast operations it was statistically significant.
Finally, the administration of perphenazine (Fentazin) intramuscularly at the end of operation in doses of 0 5 mg per stone up to 5 mg had produced a significant reduction in the vomiting incidence in patients under nitrous oxide and oxygen and halothane, in a small though fully controlled series of female patients undergoing comparable operations. REFERENCE ORGANE, G., and BROAD, R. J. B. (1938) Lancet, ii, 1170. Dr. M. D. Vickers (London) questioned the validity of dividing up the results into nausea and retching, on the one hand, and vomiting, on the other. Nausea might be not only centrally produced, but entirely the result of emotion, and thus not affected by some of the drugs under discussion. It was also wholly subjective, and the term nausea might not mean the same to all patients, e.g. it might be equated with dizziness. Retching might or might not result in vomiting, depending on whether or not there was anything in the stomach. It would seem more valid, therefore to rearrange the results as "Gnausea", and "retching and vomiting". Different conclusions might then be drawn.
As to the anti-emetic properties of atropine, might it not be that with the delayed emptying of the stomach after the morphine, aided by the emotional effects of the impending operation, the increasing dosage of atropine diminished the amount of swallowed saliva, and thus deprived the patient of anything to bring up post-operatively?
It was also suggested that the speaker's patients, being all women who had recently had a miscarriage, were likely to have been highly affected emotionally, thus explaining his apparently high incidence of these complications.
Dr. D. D. C. Howat (London) said that, in the course of an investigation into the effects of two phenothiazine derivatives on post-operative vomiting, he had found, like Dr. Russell Davies, that vomiting occurred two or three times more commonly in women than in men. There had also been a suggestion that the use of pethidine to control the tachypncea caused by trichlorethylene or halothane was followed by a higher incidence of post-operative vomiting than when pethidine or a halogen derivative was used separately.
Dr. E. K. Brownrigg (Basingstoke) said that suggestion was an aspect of the subject which had not so far been mentioned. He illustrated this point by describing 2 cases. The first was a girl of 14 years whose limbs were being fixed by post-hypnotic suggestion for the transfer of a tube pedicle from abdomen to foot. Suggestions of a feeling of postoperative well-being were made under deep hypnosis.
The second was a woman of 25 years to whom similar suggestions were made after the injection of 75 mg of thiopentone.
Both patients had previously vomited after every anesthetic. The second patient even vomited after every dental extraction under nitrous oxide. Neither patient vomited after anesthesia preceded by suggestion. Dr. H. B. C. Sandiford (Portsmouth) said he had kept figures relating to vomiting following anvsthesia for ophthalmic surgery. Two points only had emerged: (1) When traction was applied to extrinsic ocular muscles, as in operations for strabismus, the vomiting rate could be high. (2) The incidence of vomiting varied with different anesthetists.
Dr. J. E. Riding, in reply, said that he was interested to hear that Dr. Davies had noted a reduction in the incidence of sickness following the omission of preoperative opiate. His own impression had been that promethazine, and also pentobarbitone, given without analgesics before operation was associated with increased post-operative restlessness following relaxant, nitrous oxide and oxygen.
Once again the increased liability of females to vomit was shown by Dr. Burtles' results. This seemed to be one of the few influencing factors about which there was no dispute.
Dr. Hunter's findings of, and explanation for, a higher incidence after barbiturate and atropine premedication were reminiscent of Smith's results (1934, Brit. J. Anas., 11, 132) . Dr. Riding noted Dr. Hunter's use of perphenazine at the end of operation, but felt that it should be reserved for use in established post-operative vomiting since not all patients vomited, and drugs of this type might have unpleasant side-effects, and were not 100% effective.
In reply to Dr. Vickers, Dr. Riding accepted that the results might be dealt with differently. As he had pointed out earlier, there was little agreement on how best to deal with these. Probably the simple separation of those who were sick from those who were not, according to the chosen criteria of postoperative vomiting, was most valuable. Nausea was certainly a psychic experience and difficult to measure. Whether retching should be grouped with vomiting was a matter of opinion. Vomiting was separated intentionally because of its objective nature. Dr. Riding doubted that essentially different conclusions would have been reached by the suggested regrouping of results. He did not agree with the explanation for the anti-emetic activity of atropine. Both oxyphenonium and propantheline, having powerful peripheral atropine-like actions, had proved less effective than atropine in this investigation when used with or without morphine. Cyclizine and dimenhydrinate on the other hand, which showed much weaker anti-salivary activity, had strong antiemetic effects with or without morphine.
Regarding the emotional state of the patients, this seeined a very unlikely explanation in view of the wide range of incidences observed. Not all patients were disturbed by the loss of a pregnancy. In addition those patients receiving atropine 1-2 mg had the lowest incidence of sickness and at the same time were excited and restless pre-operatively. A comparable series of non-pregnant patients having minor gyn&cological operations showed an incidence of 57% compared with 35% in the present investigation, following in both cases premedication with morphine 10 mg and atropine 0-6 mg.
